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CLAIMS 

What is claimed is: 

1 . A tracking error signal generating apparatus comprising: 

a main beam push pull (MPP) signal generating unit which generates an MPP 
signal according to electrical signals output by main photodetecting units based on a calculated 
deviation of beam powers detected by the main photodetecting units arranged on right and left 
sides of a specific track, respectively; 

a side beam push pull (SPP) signal generating unit which generates an SPP 
signal according to electrical signals output by photodetecting units based on a calculated 
deviation of beam powers detected by the photodetecting units, the photdetecting units being 
one of pairs of the main photodetecting units diagonally arranged with respect to the track and 
side photodetecting units disposed on opposing sides of the track and outside of the main 

photdetecting units; 

a filter which removes AC components from the SPP signal; and 

a subtractor which generates a tracking error signal by calculating a difference 

between the MPP signal and the filtered SPP signal. 

2. The apparatus of claim 1 , wherein the MPP signal generating unit generates the 
MPP signal by performing an operation on electrical signals a, b, c, and d which satisfies an 
equation MPP = (a+d) - (b+c) and the SPP signal generating unit generates the SPP signal by 
performing an operation on the electrical signals a, b, c, and d which satisfies an equation SPP 
= (a+c) - (b+d), wherein the main photodetecting units comprise main photodetecting units PD A , 
PD B , PD c , and PD D which respectively output the electrical signals a, b, c, and d, wherein the 
main photodetecting units PD A , PD B> PD C , and PD D are positioned at four quadrants in a 
clockwise direction, and wherein the main photodetecting units PD A and PD D are symmetrically 
arranged with the main photodetecting units PD B and PD C with respect to the track. 
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3. The apparatus of claim 1 , wherein the MPP signal generating unit generates an 
MPP signal by performing an operation on electrical signals a, b, c, and d which satisfies an 
equation MPP= (a+d) - (b+c) and the SPP signal generating unit generates an SPP signal by 
performing an operation on electrical signals e and f which satisfies an equation SPP= (e-f), 
wherein the main photodetecting units comprise main photodetecting units PD A , PD B , PD Cl and 
PD D which respectively output the electrical signals a, b, c, and d, wherein the main 
phtodetecting units PD A , PD B , PD C , and PD D are positioned at four quadrants in a clockwise 
direction, wherein the main photodetecting units PD A and PD D are symmetrically arranged with 
the main photodetecting units PD B and PD C with respect to the track, wherein the side 
photodetectors comprise side photodetecting units PD E and PD F which respectively output 
electrical signals e and f, and wherein the side photodetecting units PD E and PD F are 
symmetrically arranged at opposing sides of the track and outside of the main photodetecting 
units PD A , PD B , PDc, and PD D . 

4. A method of generating a tracking error signal comprising: 

calculating a difference between an MPP signal and an SPP signal whose AC 

components are removed, 

wherein the MPP signal is obtained by calculating a deviation of beam powers 
detected by main photodetecting units which are arranged in right and left directions with 
respect to a track and the SPP signal is obtained by calculating a deviation of beam powers 
detected by photodetecting units which are one of pairs of the main photodetectors diagonally 
arranged with respect to the track and side photodecting units disposed on opposing sides of 
the track and outside of the main photodetecting units. 

5. The method of claim 4, wherein the MPP signal is obtained by performing an 
operation on electrical signals a, b, c, and d which satisfies an equation MPP = (a+d) - (b+c) 
and the SPP signal generating unit generates the SPP signal by performing an operation on the 
electrical signals a, b, c, and d which satisfies an equation SPP = (a+c) - (b+d), wherein the 
main photodetecting units comprise main photodetecting units PD A , PD B , PD C , and PD D which 
respectively output the electrical signals a, b, c, and d, wherein the main photodetecting units 
PD A , PD B , PDc, and PD D are positioned at four quadrants in a clockwise direction, and wherein 
the main photodetecting units PD A and PD 0 are symmetrically arranged with the main 
photodetecting units PD B and PD C with respect to the track. 
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6. The method of claim 4, wherein the MPP signal is obtained by performing an 
operation on electrical signals a, b, c, and d which satisfies an equation MPP= (a+d) - (b+c) and 
the SPP signal generating unit generates an SPP signal by performing an operation on 
electrical signals e and f which satisfies an equation SPP= (e-f), wherein the main 
photodetecting units comprise main photodetecting units PD A , PD B , PD C , and PD D which 
respectively output the electrical signals a, b, c, and d, wherein the main phtodetecting units 
PD A , PD b , PD c , and PD D are positioned at four quadrants in a clockwise direction, wherein the 
main photodetecting units PD A and PD D are symmetrically arranged with the main 
photodetecting units PD B and PD C with respect to the track, wherein the side photodetectors 
comprise side photodetecting units PD E and PD F which respectively output electrical signals e 
and f, and wherein the side photodetecting units PD E and PD F are symmetrically arranged at 
opposing sides of the track and outside of the main photodetecting units PD A , PD B , PD C , and 
PD D . 

7. An optical recording/reproducing system, comprising: 

a pickup which emits a laser beam toward an optical medium and detects a 
reflected laser beam reflected from a disc; 

a tracking error signal generating unit that generates a tracking error signal by 
calculating a difference between an MPP signal obtained by calculating a deviation of beam 
powers detected by main photodetecting units which are arranged in right and left directions 
with respect to a track and an SPP signal obtained by calculating a deviation of beam powers 
detected by photodetecting units which are one of main photodetecting units diagonally 
arranged with respect to the track and signals output by side photodetecting units disposed on 
opposing sides of the main photodetectors; 

a servo controller which generates a tracking driving signal which is used to 
move an optical system of the pickup in a radial direction so as to direct the laser beam at a 
center of the track, using the tracking error signal; and 

a tracking servo driving unit which drives a tracking actuator included in the 
pickup in response to the tracking driving signal. 

8. The system of claim 7, wherein the MPP signal is obtained by performing an 
operation on electrical signals a, b, c, and d which satisfies an equation MPP = (a+d) - (b+c) 
and the SPP signal generating unit generates the SPP signal by performing an operation on the 
electrical signals a, b, c, and d which satisfies an equation SPP = (a+c) - (b+d), wherein the 
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main photodetecting units comprise main photodetecting units PD A , PD B , PD C , and PD D which 
respectively output the electrical signals a, b, c, and d, wherein the main photodetecting units 
PD A , PD b , PD c , and PD D are positioned at four quadrants in a clockwise direction, and wherein 
the main photodetecting units PD A and PD D are symmetrically arranged with the main 
photodetecting units PD B and PD C with respect to the track. 

9. The system of claim 7, wherein the MPP signal is obtained by performing an 
operation on electrical signals a, b, c, and d which satisfies an equation MPP= (a+d) - (b+c) and 
the SPP signal generating unit generates an SPP signal by performing an operation on 
electrical signals e and f which satisfies an equation SPP= (e-f), wherein the main 
photodetecting units comprise main photodetecting units PD A , PD B , PD C , and PD D which 
respectively output the electrical signals a, b, c, and d, wherein the main phtodetecting units 
PD A , PD b , PDc, and PD D are positioned at four quadrants in a clockwise direction, wherein the 
main photodetecting units PD A and PD D are symmetrically arranged with the main 
photodetecting units PD B and PD C with respect to the track, wherein the side photodetectors 
comprise side photodetecting units PD E and PD F which respectively output electrical signals e 
and f, and wherein the side photodetecting units PD E and PD F are symmetrically arranged at 
opposing sides of the track and outside of the main photodetecting units PD Al PD B , PD C , and 
PD D . 

10. A computer readable medium encoded with processing instructions for 
implementing a method of generating a tracking error signal, the method comprising: 

calculating a difference between an MPP signal and an SPP signal whose AC 
components are removed, 

wherein the MPP signal is obtained by calculating a deviation of beam powers 
detected by main photodetecting units which are arranged in right and left directions with 
respect to a track and the SPP signal is obtained by calculating a deviation of beam powers 
detected by photodetecting units which are one of pairs of the main photodetectors diagonally 
arranged with respect to the track and side photodecting units disposed on opposing sides of 
the track and outside of the main photodetecting units. 

11. A tracking error signal generator comprising: 
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a main push pull (MPP) signal generator which generates an MPP signal based 
on a difference between a first sum signal representing the sum of signals output from main 
photodetecting portions disposed on a side of a track and a second sum signal representing the 
sum of signals output by the main photodetecting portions disposed on an opposing side of the 
track; 

a side push pull (SPP) signal generator which generates an SPP signal based on 
a difference between one of a third sum signal representing the sum of signals output from the 
main photodetecting portions which are diagonally disposed with respect to the track in a first 
direction and a fourth sum signal representing the sum of signals output by the main 
photodetecting portions diagonally disposed with respect to the track in a second direction 
normal to the first and a fifth signal output by a first side photodetector and a sixth signal output 
by a second side photodetector; 

a filter which removes one or more AC components from the SPP signal; and 
a subtractor which generates a tracking error signal based on a difference 
between the MPP signal and a filtered SPP signal. 

12. The tracking error signal generator of claim 1 1 , wherein the main photodetecting 
portions are positioned at four quadrants of a photodetector in a clockwise direction and the 
main photodetecting portions on the first side of the track are symmetrically arranged with the 
main photodetecting portions on the opposing side of the track. 

1 3. The tracking error signal generator of claim 1 1 , wherein the side photodectors 
are disposed at opposing sides of the track and outside of the main photodetectors 

14. A method of generating a tracking error signal, comprising: 

generating a main push pull (MPP) signal based on a difference between a first 
sum signal representing the sum of signals output from main photodetecting portions disposed 
on a side of a track and a second sum signal representing the sum of signals output by the main 
photodetecting portions disposed on an opposing side of the track; 
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generating a side push pull (SPP) signal based on a difference between one of a 
third sum signal representing the sum of signals output from the main photodetecting portions 
which are diagonally disposed with respect to the track in a first direction and a fourth sum 
signal representing the sum of signals output by the main photodetecting portions diagonally 
disposed with respect to the track in a second direction normal to the first and a firth sum signal 
output by a first side photodetector and a sixth sum signal output by a second side 
photodetector; 

removing one or more AC components from the SPP signal; and 
generating a tracking error signal based on a difference between the MPP signal 
and a filtered SPP signal. 

15. The method of claim 1 4, wherein the main photodetecting 

portions are positioned at four quadrants of a photodetector in a clockwise direction and the 
main photodetecting portions on the first side of the track are symmetrically arranged with the 
main photodetecting portions on the opposing side of the track. 

16. The method of claim 1 4, wherein the side photodectors are disposed at opposing 
sides of the track and outside of the main photodetectors. 

17. A computer readable medium encoded with processing instructions for 
implementing a method of generating a tracking error signal, the method comprising: 

generating a main push pull (MPP) signal based on a difference between a first 
sum signal representing the sum of signals output from main photodetecting portions disposed 
on a side of a track and a second sum signal representing the sum of signals output by the main 
photodetecting portions disposed on an opposing side of the track; 

generating a side push pull (SPP) based on a difference between one of a third 
sum signal representing the sum of signals output from the main photodetecting portions which 
are diagonally disposed with respect to the track in a first direction and a fourth sum signal 
representing the sum of signals output by the main photodetecting portions diagonally disposed 
with respect to the track in a second direction normal to the first and a firth sum signal output by 
a first side photodetector and a sixth sum signal output by a second side photodetector; 

removing one or more AC components from the SPP signal; and 

generating a tracking error signal based on a difference between the MPP signal 
and a filtered SPP signal. 
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18. The computer readable medium of claim 17, wherein the main photodetecting 
port,ons are positioned at four quadrants of a photodetector in a clockwise direction and the 
ma,n photodetecting portions on the first side of the track are symmetrically arranged with the 
main photodetecting portions on the opposing side of the track. 

1 9. The computer readable medium of claim 1 7, wherein the side photodectors are 
d.sposed at opposing sides of the track and outside of the main photodetectors. 

20. An optical recording/reproducing system, comprising: 

a pickup having a light beam generator which generates a light beam, an optical 
system which focuses the light beam onto an optical medium, a focus/tracking actuator which 
moves the optical system in a radial direction with respect to the optical medium in response to 
a tracking driving signal so as to direct the light beam at a specific track on the optical medium 
and a photodetector section including main photodetecting portions which receive the light 
beam after the light beam is reflected from the optical medium and output respective signals in 
response thereto; 

a tracking error signal generator which generates a tracking error signal 
representing a difference between a main push pull (MPP) signal and a side push pull (SPP) 
generator; 

a servo controller which generates the tracking driving signal based on the 
tracking error signal, 

wherein the MPP signal is generated based on a difference between a first sum 
s.gna. representing the sum of signals output from the main photodetecting portions disposed 
on a side of a track and a second sum signal representing the sum of signals output by the main 
photodetecting portions disposed on an opposing side of the track, and 

wherein the SPP signal is generated based on a difference between one of a 
third sum signal representing the sum of signals output from the main photodetecting portions 
which are diagonally disposed with respect to the track in a first direction and a foirth sum signal 
representing the sum of signals output by the main photodetecting portions diagonally disposed 
with respect to the track in a second direction normal to the first and a fifth signal output by a 
first side photodetector and a sixth signal output by a second side photodetector 
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nh . h ? ' , ^ ° PliCal '^""^'^"S system of claim 20, wherein the main 
photodeteCng portons are positioned a, four quadrants of a photodeteotor in a clockwise 
drreoton and the main photode.ec.ing portions on ^ flrst ^ » 
arranged with the main photodetecting portion, on the opposing side o, the tack 

22. The optical recording/reproducing system of claim 20, wherein the side 
pho.odec.ors are disposed a. opposing sides of the track and outside of the main 
photodetectors. 



errnr .■ ^ * *" " ' S ' 9na ' 9enera "' n9 Circui < "«* a tacking 

error Signal us.ng a differential push pull melhod, comprising: 

side h. !" A ° C ° mPOnen ' r6m0Ver WhlCh rem ° VeS 0ne or more AC ^Pdnente from a 
side beam push pull (SPP) signal, 

wherein .he SPP signal is obtained by using electrical signals output by 
Photode tectng units based on a calculated de«on of beam powers detected by the 
Photodetecng unite, the photodetecting unite being one of pairs o, the main pho»ode,ec«ng 
un„s d,agona„y arranged with respect to the tack and side photodetecting unite dispel 
opposing s,des of the tack and outeide of the main photdetecting units and 

track pitch. traCki " 9 ^ Si9nal Stab ' y B ""* d "«"*- °< * — 
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